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(57) ABSTRACT

A fuel cell vehicle is provided that can suppress uneven
torque. The fuel cell vehicle 1 includes a motor 4; a fuel cell
10; a battery 3; a battery drive unit 21 for driving the motor 4
using electricity from the battery 3 so as to serve as an battery
drive mode, in which case the initialization of the fuel cell 10
to generate electricity is not complete; a fuel cell drive unit 22
for driving the motor 4 using electricity from the fuel cell 10
and battery 3 so as to serve as a fuel cell drive mode, in which
case the initialization of the fuel cell 10 to generate electricity
is complete; and a torque upper limit control unit 23 for
controlling a torque upper limit value of the motor 4 under the
battery drive mode and fuel cell drive mode.
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FUEL CELL VEHICLE

[0001] This application is based on and claims the benefit
of priority from Japanese Patent Application No. 2007-
131876, filed on 17 May 2007, the content of which is incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a fuel cell vehicle.
More specifically, the present invention relates to the fuel cell
vehicle driven by electricity generated by a fuel cell.

[0004] 2. Related Art

[0005] Recently, fuel cells have received focus as a new
source of power for automobiles. A fuel cell vehicle with a
fuel cell mounted thereto, for example, includes a fuel cell for
generating electricity by a chemical reaction of reactant gas,
a reactant gas supply device for supplying the reactant gas to
the fuel cell via reactant gas lines, a motor for driving wheels
by way of electricity generated by a fuel cell system, and a
control device for control thereof.

[0006] The fuel cell, for example, has a stacked structure in
which several tens to hundreds of cells are laminated. Each
cell is configured by sandwiching a membrane electrode
assembly (MEA) by a pair of plates. The membrane electrode
assembly is configured by an anode and a cathode and a
polymer electrolyte membrane which is arranged between the
two electrodes.

[0007] As reactant gas, hydrogen gas and oxygen-contain-
ing air are supplied to the anode and cathoder respectively, of
the fuel cell, thereby generating electricity by an electro-
chemical reaction.

[0008] In the fuel cell vehicle above, the motor is driven
directly by electricity generated by the fuel cell, while storing
electricity generated by the fuel cell into a power storage
device such as a battery or a condenser, in order to drive the
motor by using electricity of the power storage device when
the fuel cell cannot generate electricity.

[0009] Incidentally, it would take time for such a fuel cell
vehicle to start generating electricity from the fuel cell after
ignition is turned ON. Due to this, the motor is driven by
electricity from the power storage device until initialization
of the fuel cell to generate electricity is complete, and after
completion of the initialization of the fuel cell to generate
electricity, the motor is driven by using electricity generated
by the fuel cell.

[0010] For example, Japanese Unexamined Patent Appli-
cation Publication No. 2005-73475 discloses a method for
setting an upper limit value to an output of the power storage
device, so that torque necessary to drive the motor by using
electricity from the power storage device is ensured.

[0011] Nevertheless, since the fuel cell vehicle as described
above controls only the output of power storage device, in a
case where the electricity supply source is switched from the
power storage device to the fuel cell, while an accelerator
aggressively depressed, a sense of uneven torque may occur.

[0012] FIG. 5 is a timing chart of a fuel cell vehicle of the
related art.
[0013] At time t0, the ignition is turned ON, battery initia-

tion is prepared during time t0 to t1, and electricity can be
supplied from the battery to the motor at time t1. Thus, after
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time t1, electricity that can be supplied to the motor is elec-
tricity supplied in the battery, which becomes constant at a
predetermined value A.

[0014] Afterwards, at time t2, the driver presses the accel-
erator pedal, and the accelerator position is maintained at a
maximum after time t2.

[0015] Then, during time 12 to t3, which is a startup time of
the motor, rotation speed and power consumption of the
motor increase and torque also increases rapidly. Afterwards,
the power consumption of motor reaches the predetermined
value A and becomes constant, the rotation speed of motor
also increases to a certain extent, and the torque gradually
decreases.

[0016] Continuing, the initialization of the fuel cell to gen-
erate electricity is complete, and at time t3, electricity gen-
eration of the fuel cell begins. Then, the electricity that can be
supplied to the motor increases rapidly to a predetermined
value B, and afterwards becomes constant.

[0017] Therefore, the rotation speed and the power con-
sumption of the motor increase once again, and the torque
also increases rapidly. Afterwards, the power consumption of
the motor reaches the predetermined value B and becomes
constant, the rotation speed of motor also increases to a cer-
tain extent, and the torque gradually decreases.

[0018] In the above way, at time t3, the torque, which
gradually decreased until reaching time t3, increases rapidly,
and a sense of uneven torque may occur when the electricity
supply source switches from the power storage device to the
fuel cell.

SUMMARY OF THE INVENTION

[0019] The present invention aims to provide a fuel cell
vehicle that can suppress the sense of uneven torque, even
when the electricity supply source is switched from the power
storage device to the fuel cell.

[0020] A fuel cell vehicle (for example, a fuel cell vehicle 1
as described later) of the present invention includes: a motor
(for example, a motor 4 as described later) for driving wheels;
a fuel cell (for example, a fuel cell 10 as described later) for
generating electricity by way of a reaction of reactant gas, and
supplying the electricity to the motor; a power storage device
(for example, a battery 3 as described later) for storing the
electricity generated by the fuel cell, and supplying the elec-
tricity to the motor; a power storage device drive means (for
example, a battery drive unit 21 as described later) r for
driving the motor using the electricity from the power storage
device so as to serve as a power storage device drive mode, in
a case of driving in a state where the initialization of the fuel
cell to generate electricity has not been completed; a fuel cell
drive means (for example, a fuel cell drive unit 22 as
described later) for driving the motor using the electricity
from the fuel cell and the power storage device so as to serve
as a fuel cell drive mode, in a case of driving in a state where
the initialization of the fuel cell to generate electricity has
been completed; and a torque upper limit value control means
(for example, a torque upper limit value control unit 23 as
described later) for controlling a torque upper limit value of
the motor under the power storage device drive mode and the
fuel cell drive mode; and in which the torque upper limit value
control means restricts the torque upper limit value of the
motor to be greater for the power storage device drive mode
than that of the fuel cell drive mode.

[0021] According to this invention, the torque upper limit
value of the motor under the power storage device drive mode
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is restricted to be greater than the torque upper limit value of
the motor under the fuel cell drive mode. Therefore, a sense of
uneven torque occurring under the state of aggressively
depressing the accelerator can be suppressed, even in a case
where the electricity supply source has been switched from
the power storage device to the fuel cell. As aresult, driving of
the vehicle becomes smooth and product quality is improved.
[0022] Inthis case, it is preferable for the torque upper limit
control means to gradually release a restriction imposed on
the torque upper limit value after switching from the power
storage device drive mode to the fuel cell drive mode.
[0023] According to this invention, the restriction that has
been imposed on the torque upper limit value is gradually
released after switching from the power storage device drive
mode to the fuel cell drive mode. Therefore, an increase in the
torque upper limit value after switching from the power stor-
age device drive mode to the fuel cell drive mode is prevented,
and furthermore, a sense of uneven torque is suppressed.
[0024] According to the present invention, the torque upper
limit value of the motor under the power storage device drive
mode is restricted to be greater than the torque upper limit
value of the motor under the fuel cell drive mode. Therefore,
under the state of aggressively depressing the accelerator, a
sense of uneven torque can be suppressed, even in a case
where the electricity supply source has been switched from
the power storage device to the fuel cell. As aresult, driving of
the vehicle becomes smooth and product quality is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 illustrates a block diagram showing a con-
figuration at the fuel cell vehicle according to an embodiment
of the present invention;

[0026] FIG. 2 shows a relationship of the rotation speed of
the motor and torque upper limit standard value according to
the embodiment;

[0027] FIG.3 is a flow chart indicating operation of the fuel
cell vehicle according to the embodiment;

[0028] FIG. 4 is a timing chart of the fuel cell vehicle
according to the embodiment; and

[0029] FIG. 5 is a timing chart for the fuel cell vehicle
according to the prior art of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0030] Hereinafter, the embodiments of the present inven-
tion are described with reference to the drawings.

[0031] FIG. 1 shows a block diagram of a fuel cell vehicle
1 in accordance with one embodiment of the present inven-
tion.

[0032] The fuel cell vehicle 1 includes a motor 4 for driving
the wheels, a fuel cell 10 for generating electricity by way of
a reaction of reactant gas, and supplying electricity to the
motor 4, a supply device 2 for supplying hydrogen gas and air
to the fuel cell 10, a battery 3 as a power storage device, for
storing electricity generated by the fuel cell 10, and supplying
electricity to the motor 4, and the control device 20 for control
thereof.

[0033] Suchafuel cell 10 generates electricity by way of an
electrochemical reaction when the hydrogen gas is supplied
to an anode side and oxygen-containing air is supplied to a
cathode side.

[0034] Although not illustrated in the drawings, the supply
device 2 includes an air compressor, condenser, and humidi-
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fier that supply the air to the cathode side of the fuel cell 10,
and a hydrogen tank and ejector that supply the hydrogen gas
to the anode side.

[0035] The fuel cell 10 is connected to the battery 3 and
motor 4 via an electrical power distributor 5. Electricity gen-
erated by the fuel cell 10 is supplied to the battery 3 and the
motor 4. The electrical power distributor 5 distributes output
from the fuel cell 10 as required, and supplies to the motor 4
and the battery 3.

[0036] The battery 3 stores electricity generated by the fuel
cell 10 for supplying electricity to the motor 4 when electric-
ity generation of the fuel cell 10 has stopped or when output
voltage of the fuel cell 10 declines.

[0037] The fuel cell 10, the supply device 2, the battery 3,
the motor 4, and the electrical power distributor 5 are con-
nected to the control device 20.

[0038] The control device 20 includes a battery drive unit
21 serving as a power storage device drive means, a fuel cell
drive unit 22 serving as a fuel cell drive means, and a torque
upper limit value control unit 23 serving as a torque upper
limit value control means.

[0039] The battery drive unit 21 drives the motor 4 by using
electricity from the battery 3 in a case where driving under the
state in which the initialization of the fuel cell 10 to generate
electricity has not been completed, which is considered to be
a battery drive mode, which is referred to as the power storage
device drive mode.

[0040] The fuel cell drive unit 22 drives the motor 4 by
using electricity from the fuel cell 10 in a case where driving
under the state in which the initialization of the fuel cell 10 to
generate electricity has been completed, which is considered
to be the fuel cell drive mode.

[0041] Thetorque upper limit value control unit 23 controls
a torque upper limit value of the motor 4 under the battery
drive mode and the fuel cell drive mode. If a targeted torque
value dependent on the accelerator position is of greater than
atorque upper limit value, then the torque of the motor 4 is set
as the target torque value. On the other hand, if a target torque
value exceeds the torque upper limit value, then the torque of
the motor 4 is set as the torque upper limit value.

[0042] Thetorqueupper limit value control unit 23 includes
a battery drive standard value calculation unit 231, a fuel cell
drive standard value calculation unit 232, and a torque upper
limit value determination unit 233.

[0043] The battery drive standard value calculation unit
231 calculates a torque upper limit standard value in the
battery drive mode, by using the rotation speed of the motor.
[0044] The fuel cell drive standard value calculation unit
232 calculates the torque upper limit standard value in the fuel
cell drive mode, by using the rotation speed of the motor.
[0045] FIG. 2 is a drawing showing a relationship between
the rotation speed of the motor and the torque upper limit
standard value.

[0046] Under the battery drive mode, the torque upper limit
standard value declines as the rotation speed of the motor
increases.

[0047] Under the fuel cell drive mode, even if the rotation
speed of the motor increases, the torque upper limit standard
value remains constant at a predetermined value T until the
rotation speed of the motor reaches a predetermined value R,
starting from zero. However, the torque upper limit standard
value decreases accompanied by an increase in the rotation
speed of the motor greater than the predetermined value R.
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[0048] The torque upper limit value determination unit 233
restricts the torque upper limit value of the motor 4 in the
battery drive mode to be greater than that of the fuel cell drive
mode. That is, while initializing the fuel cell 10 to generate
electricity, the motor 4 is driven by way of electricity from the
battery 3. In this case, a target torque (power consumption) is
restricted to a greater extent compared to the case where the
motor 4 is driven using electricity from the fuel cell 10, when
manipulated in the same way by a driver.

[0049] More specifically, operation of the battery drive
mode is described.

[0050] Under the battery drive mode, electricity that can be
used by the motor 4 is determined based on features such as
the remaining amount and output limit of the battery 3, output
limit of DC/DC converter, and power consumption of auxil-
iary devices.

[0051] The torque upper value becomes a maximum when
the motor 4 utilizes all usable electricity. However, under the
battery drive mode, the torque upper limit standard value is
set to be lower than the maximum torque upper value, and this
torque upper limit standard value is taken as the torque upper
limit value. The torque upper limit value is restricted accord-
ingly.

[0052] As described above, in the present embodiment, the
torque upper limit standard value is calculated based on the
rotation speed of the motor, however, it is not limited to above
but it may be calculated based on a battery drive time or time
remaining until completing startup of the fuel cell.

[0053] Operation of the fuel cell drive mode is described
next.
[0054] Under the fuel cell drive mode, electricity usable by

the motor 4 is determined based on features such as electricity
generation capacity and output limit of the fuel cell 10, output
limit of DC/DC converter, and power consumption of the
auxiliary devices.

[0055] During battery driving, the torque upper limit value
is restricted; however, after switching to fuel cell driving, the
restriction that had been added to the torque upper limit value
is gradually released, the torque upper limit value is gradually
increased, and the original torque upper limit value is
approached.

[0056] That is, during the battery driving, the torque upper
limit standard value in the battery drive mode is also calcu-
lated based on the rotation speed of the motor. The torque
upper limit standard value in the fuel cell drive mode is
calculated based on the rotation speed of the motor, even after
switching to fuel cell driving. Then, a factor that interpolates
the torque upper limit standard value in the battery drive mode
and the torque upper limit standard value in the fuel cell drive
mode is set, and this factor is changed so that a torque upper
limit value approaches from the torque upper limit standard
value in the battery drive mode to the torque upper limit
standard value in the fuel cell drive mode.

[0057] The torque upper limit value may be gradually
increased by a fixed amount of change after switching to the
fuel cell drive mode, or it may gradually be increased by an
amount of change calculated by the time after switching to
fuel cell driving; alternatively, it may gradually be increased
by an amount of change calculated by using the rotation speed
of the motor.

[0058] Operation of the fuel cell vehicle 1 is described with
reference to the flow chart of FIG. 3.

[0059] At first, the ignition is turned ON, and initiation of
the fuel cell 10 starts in ST1.
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[0060] Subsequently, in ST2, an initiation mode of the bat-
tery is checked in order to determine whether or not battery
driving is possible. In a case where this determination is NO,
the process returns to ST2, and in a case where it is YES, the
processing moves to ST3 since battery driving is possible.
[0061] In ST3, a correction factor K is set to zero.

[0062] In ST4, the torque upper limit standard value in the
battery drive mode and the torque upper limit standard value
in the fuel cell drive mode are calculated. Furthermore, a
target torque, which is a target of motor output dependent on
the accelerator position, is calculated.

[0063] In ST5, the process determines whether or not the
initiation of the fuel cell has been completed. In a case where
this determination is NO, which indicates the battery drive
mode, and a restriction is imposed on the torque upper limit
value, and the target torque upper limit value is taken as the
torque upper limit standard value in the battery drive mode in
STé6. Afterwards, in ST7, torque limit processing is per-
formed, and battery driving is performed.

[0064] In case where the determination of ST5 is YES,
which indicates the fuel cell drive mode, the correction factor
K is increased by AK in ST7.

[0065] Subsequently, in S39, the processing determines
whether or not this correction factor K is at least 1. In a case
where this determination is NO, the restriction imposed on
the torque upper limit value is further released in ST10. More
specifically, a target torque upper limit value is calculated
according to the equation below, based on a value of the
correction factor K.

[0066] Target torque upper limit value fuel cell drive torque
upper limit standard valuexK+battery drive torque upper
limit standard valuex(1-K)

[0067] Afterwards, in ST11, the torque limit processing is
performed, and fuel cell driving is performed.

[0068] Inacasewhere the determination of ST9 isYES, the
restriction imposed on the torque upper limit value is com-
pletely released, and the torque upper limit value has reached
the torque upper limit standard value in the fuel cell drive
mode; therefore, the target torque upper limit value is taken as
the torque upper limit standard value in the fuel cell drive
mode in ST12. Afterwards, in ST13, torque limit processing
is performed, and fuel cell driving is performed.

[0069] FIG. 4 is a timing chart of the fuel cell vehicle 1.

[0070] The ignition is turned ON at time t0, battery initia-
tion is prepared during time t0 to t1, and electricity is supplied
from the battery to the motor at time t1. Therefore, after time
t1, electricity that can be supplied to the motor is electricity
stored in the battery, which becomes constant at a predeter-
mined value A.

[0071] Afterwards, at time t2, a driver presses on the accel-
erator pedal, and after time t2, the accelerator position is
maintained at a maximum.

[0072] Then, during time t2 to t3, the torque upper limit
value is restricted, and the torque upper limit value is equal to
the torque upper limit standard value in the battery drive
mode.

[0073] Therefore, when compared to the conventional way,
the rotation speed and power consumption of the motor 4
increase smoothly, and the torque also increases smoothly,
even during the initiation time of the motor 4. Afterwards, the
rotation speed of the motor increases to a certain extent and
the torque declines; however, the decrease in torque is smooth
compared to the conventional way.
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[0074] Continuing, electricity generation preparation of the
fuel cell 10 is completed, and electricity generation of the fuel
cell 10 starts at time t3. Then, the electricity that can be
supplied to the motor 4 increases rapidly up to a predeter-
mined value B, and becomes constant thereafter.

[0075] Then, the restriction imposed on the torque upper
limit value is gradually released, and the rotation speed and
power consumption of the motor continue to increase
smoothly compared to the conventional way, and the power
consumption of motor reaches the predetermined value B. On
the other hand, the torque further decreases smoothly in com-
parison to before time t3, and approaches the original torque
upper limit value. That is, the torque upper limit value gradu-
ally moves from the torque upper limit standard value in the
battery drive mode to the torque upper limit standard value in
the fuel cell drive mode.

[0076] The present embodiment has the following effects.
[0077] (1) Thetorque upper limit value of the motor 4 in the
battery drive mode is restricted to be greater than that of the
fuel cell drive mode. Thus, a sense of uneven torque is sup-
pressed, even if the electricity supply source has been
switched from the battery 3 to the fuel cell 10, while the
accelerator is aggressively depressed. As a result of this,
movement of the vehicle becomes smooth, and product qual-
ity is improved.

[0078] (2) Therestriction imposed on the torque upper limit
value is gradually released after switching from the battery
drive mode to the fuel cell drive mode. Thus, the torque upper
limit value is prevented from increasing immediately after
switching from the battery drive mode to the fuel cell drive
mode, and furthermore, a sense of uneven torque can be
suppressed.

[0079] The present invention is not limited by the embodi-
ment described herein, and modifications and improvements
are intended to be within the scope of this invention.

[0080] Forexample, in the present embodiment, the battery
3 is used as a power storage device. However, a capacitor may
be used in place thereof.

[0081] Moreover, in the present embodiment, the torque
upper limit value is restricted; a target torque dependent on
the accelerator position may be restricted instead, as shown
by the following two methods.

[0082] That is, according to the first method, in the battery
drive mode, the target torque value dependent on the accel-
erator position is obtained by using a first torque calculation
map. In the fuel cell drive mode, a target torque value depen-
dent on the accelerator position is obtained by using a second
torque calculation map. A target torque obtained by the first
torque calculation map is set to be smaller than a target torque
obtained by the second torque calculation map, although the
accelerator position is the same.

[0083] Then, after switching to fuel cell driving, a factor
that interpolates the target torque value obtained by the first
torque calculation map and the target torque value obtained
by the second torque calculation map is set. This factor is
changed so that a target torque value approaches from the
target torque value obtained by the first torque calculation
map to the target torque value obtained by the second torque
calculation map.

[0084] Moreover, according to the second method, the
same torque calculation map is used for the battery drive
mode and fuel cell drive mode to obtain the target torque value
dependent on the accelerator position. In the battery drive
mode, the correction factor is multiplied by the obtained
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target torque value to get the target torque value. After switch-
ing to fuel cell driving, the target torque value that multiplied
the correction factor is further multiplied by a factor, and this
factor is gradually increased so that the target torque value
approaches from the target torque value having multiplied the
correction factor to the target torque value without having
multiplied the correction factor.

What is claimed is:

1. A fuel cell vehicle, comprising:

a motor for driving wheels;

a fuel cell for generating electricity by way of a reaction of
reactant gas, and supplying the electricity to the motor;

apower storage device for storing the electricity generated
by the fuel cell, and supplying the electricity to the
motor;

a power storage device drive means, for driving the motor
using the electricity from the power storage device so as
to serve as a power storage device drive mode, in a case
of driving in a state in which initialization of the fuel cell
to generate electricity has not been completed;

a fuel cell drive means, for driving the motor using the
electricity from the fuel cell and the power storage
device so as to serve as a fuel cell drive mode, in a case
of driving in a state in which the initialization of the fuel
cell to generate electricity has been completed; and

a torque upper limit value control means for controlling a
torque upper limit value of the motor under the power
storage device drive mode and fuel cell drive mode,

wherein the torque upper limit value control means
restricts the torque upper limit value of the motor to be
greater for the power storage device drive mode than that
of the fuel cell drive mode.

2. The fuel cell vehicle according to claim 1, wherein

the torque upper limit value control means gradually
releases a restriction imposed on the torque upper limit
value after switching from the power storage device
drive mode to the fuel cell drive mode.

3. The fuel cell vehicle according to claim 1,

wherein the power storage device is a battery.

4. A fuel cell vehicle, comprising:

a motor for driving wheels;

a fuel cell for generating electricity by way of a reaction of
reactant gas, and supplying the electricity to the motor;

apower storage device for storing the electricity generated
by the fuel cell, and supplying the electricity to the
motor;

a power storage device drive means, for driving the motor
using the electricity from the power storage device so as
to serve as a power storage device drive mode, in a case
of driving in a state in which initiation of the fuel cell to
generate electricity has not been completed;

a fuel cell drive means, for driving the motor using the
electricity from the fuel cell and the power storage
device so as to serve as a fuel cell drive mode, in a case
of driving in a state in which the initiation of the fuel cell
to generate electricity has been completed; and

atarget torque control means for controlling a target torque
of the motor under the power storage device drive mode
and fuel cell drive mode,

wherein the target torque control means obtains a target
torque value dependent on accelerator position by using
afirsttorque calculation map in the power storage device
drive made, and a target torque value dependent on the
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accelerator position by using a second torque calculation
map in the fuel cell drive mode, and

the target torque value obtained from the first torque cal-
culation map is smaller than the target torque value
obtained from the second torque calculation map, for a
predetermined accelerator position.

5. A fuel cell vehicle, comprising:

a motor for driving wheels;

a fuel cell for generating electricity by way of a reaction of
reactant gas, and supplying the electricity to the motor;

apower storage device for storing the electricity generated
by the fuel cell, and supplying the electricity to the
motor;

a power storage device drive means, for driving the motor
using the electricity from the power storage device so as
to serve as a power storage device drive mode, in a case
of driving in a state in which initiation of the fuel cell to
generate electricity has not been completed;

a fuel cell drive means, for driving the motor using the
electricity from the fuel cell and power storage device so
as to serve as a fuel cell drive mode, in a case of driving
in a state in which the initiation of the fuel cell to gen-
erate electricity has been completed; and

atarget torque control means for controlling a target torque
of'the motor in the power storage device drive mode and
the fuel cell drive mode,

wherein the target torque control means obtains a target
torque value dependent on accelerator position, by using
atorque calculation map in the fuel cell drive mode, and
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a target torque value dependent on the accelerator posi-
tion, by using the torque calculation map in the power
storage device drive mode, and further, takes a value
obtained by multiplying the obtained torque value by a
correction factor as the target torque value.

6. A control method of a fuel cell vehicle comprising:

a motor for driving wheels;

a fuel cell for generating electricity by way of a reaction of
reactant gas, and supplying the electricity to the motor;
and

apower storage device for storing the electricity generated
by the fuel cell, and supplying the electricity to the
motor, the method comprising the steps of:

setting a power storage device drive mode by driving the
motor using the electricity from the power storage
device, in a case of driving in a state in which initiation
of the fuel cell to generate electricity has not been com-
pleted;

setting a fuel cell drive mode by driving the motor using the
electricity from the fuel cell and the power storage
device, in a case of driving in a state in which the initia-
tion of the fuel cell to generate electricity has been
completed; and

restricting a torque upper limit value of the motor so that
the torque upper limit value of the power storage device
drive mode is greater than that of the fuel cell drive
mode.



